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(57) ABSTRACT

Information technology service management records in a
service level target database table may include aggregating,
at a predetermined elapsed time, a plurality of actions
performed on each of a plurality of ITSM records since a
prior update of an SLT database. Service level target track-
ing may further include identifying a portion of the plurality
of aggregated actions that are applicable to an SLT database
table entry corresponding to an ITSM record of the plurality
of ITSM records. Service level target tracking may also
include compressing, in a single operation, the portion of the
plurality of aggregated actions.
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INFORMATION TECHNOLOGY SERVICE
MANAGEMENT RECORDS IN A SERVICE
LEVEL TARGET DATABASE TABLE

BACKGROUND

[0001] A Service Level Target (SLT) may be a measurable
commitment to provide a service. In Information Technol-
ogy Service Management (ITSM) and ITSM applications
(e.g., software applications—directed by policies, organized
and structured in processes and supporting procedures—that
are performed to deliver, operate, and control IT services
offered to customers, etc.), a SLT may be utilized as a metric
target achieving or exceeding a commitment that may be
defined in a Service Level Agreement (SLA) (e.g., an
agreement between an IT service provider and a customer
describing the IT service, documenting the SLTs, specifying
the responsibilities of the IT service provider and the Cus-
tomer, defining business goals as they relate to IT services,
etc.). The SLTs may be target metrics comparable to SLT
metrics of IT service provision (e.g., Key Performance
Indicators (KPIs)) in order to determine if an ITSM appli-
cation design is fit for purpose (e.g., capable of meeting its
objectives and service levels).

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] FIG. 1 illustrates a diagram of an example of a
system of service level target tracking according to the
present disclosure.

[0003] FIG. 2 illustrates a diagram of an example of a
computing device according to the present disclosure.
[0004] FIG. 3 illustrates an example of an environment for
service level target tracking according to the present disclo-
sure.

[0005] FIG. 4 illustrates a flow chart of an example of a
method of service level target tracking according to the
present disclosure.

DETAILED DESCRIPTION

[0006] An ITSM record may be an electronic record of
working on and/or resolving an IT service item. Examples of
IT service items may include a request from a customer for
an IT service, an IT incident, and/or various other occur-
rences associated with a demand for IT services and/or
service resources. The ITSM record may be referred to as an
IT ticket or may be referred to as associated with an IT ticket
in the ITSM system. The ITSM record may include a record
of an IT event and/or occurrence. The ITSM record may
include various attributes of the underlying event and/or
occurrence. The ITSM record may include details regarding
the ITSM status of the ITSM record. The ITSM record may
include details of the assignment and the application of IT
service resources to the event and/or occurrence. That is, the
ITSM record may include various data associated with
identification of, submission of, addressing of, notes regard-
ing, status of, timing of, correspondence associated with,
and/or resource requirement tracking of an IT service item
and the provision of IT service resources to address and/or
solve that item.

[0007] In ITSM applications SLT metrics may be utilized
to track and/or measure aspects of a response of the IT staff
to a variety of ITSM records. The ITSM records may be
opened based on actions of an end user. In some examples
the ITSM records tracked and/or measured by SLT metrics
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are IT incidents (e.g., a failure and/or problem with a
resource under management of the ITSM application and/or
IT staff) and requests (e.g., a particular requests for provi-
sion of an IT service related to modification and/or problem
resolution of a IT resource under management of the ITSM
application and/or IT staff).

[0008] An ITSM record may have a lifecycle associated
therewith. That is, an ITSM record may be associated with
a common series of events and/or occurrences which may
happen to the ITSM record or be progressed through by the
ITSM record. The lifecycle may include a number of mile-
stone events and/or occurrences. The milestones may be
predetermined portions of the ITSM record life-cycle which
may be tracked utilizing an SLT tracking mechanism. For
example, a milestone may include an initial review mile-
stone. The initial review milestone may define a maximum
amount of time that is allowed to elapse before an ITSM
Service Desk categorizes and assigns a new incident to an
individual or group of ITSM resources for resolution. In
another example, the milestone may include a resolution
milestone. A resolution milestone may define a maximum
amount of time that is allowed to pass before the assigned
ITSM resource resolves an ITSM record.

[0009] The milestones (e.g., targets) may be defined by
properties. That is properties may be combined to constitute
a milestone-definition for an ITSM record. The milestone-
definition may include a definition of milestone events
and/or occurrences that should be achieved in order for the
ITSM record to achieve the milestone. Additionally, a target-
definition may be assigned to an ITSM record. A target
definition may include properties that define various aspects
of how the ITSM record will be processed to resolution. In
this manner, the target-definition may define the events
and/or occurrences that should be achieved in order to
achieve the milestone. The properties may be properties of
the ITSM record including SLT metrics associated with the
ITSM record. The target-definition may define an SLT
metric value and/or how the SLT metric is calculated for a
particular milestone event and/or occurrence.

[0010] Example properties may include target duration
and/or elapsed duration parameters. For example, a target
duration property may include a definition of a maximum
amount of time allotted to supply an ITSM resource and/or
a resolution for the ITSM record. In another example,
elapsed duration parameters may include definitions which
define portions of the ITSM record lifecycle which will start
and stop measurement and/or progression of an elapsed
duration of time spent working or available for work on the
ITSM record. For example, the initial review milestone may
start and/or progress an elapsed duration measurement of an
ITSM record. In such an example, the ITSM record elapsed
duration measurement may be progressed until the record
has reached an assignment phase when the record has been
assigned to an ITSM resource.

[0011] The properties may cumulatively constitute the
target definition. A specific ITSM record may be assigned to
a specific target definition. The assignment of the ITSM
record to a target definition may define a maximum amount
of time that is allowed to pass before an ITSM resource
should be assigned and/or supplied for work on the ITSM
record (e.g., how much time is allowed to pass before a
specific ITSM service should be supplied to a submitter of
a specific ITSM record). The target definition assignment
may be defined according to specific properties of the [ITSM
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record such as the ITSM record priority. An ITSM record
priority may include a priority, ranging from high to low
priority. An ITSM record that has a high priority may be an
ITSM record that is to be answered within a shorter time
period (e.g., target duration) that an I'TSM record that has a
low priority

[0012] Moditying an ITSM record property may cause a
target-definition to be changed (e.g., increasing a priority of
an ITSM record will decrease the maximum response time
of an ITSM resource).

[0013] A SLT tracking mechanism may be defined in the
granularity of a single SL'T entry defined over a single [TSM
record. The single SLT entry may be an entry that may
include ST information. The SLT information may include
SLT information such as a target date; an elapsed duration,
and an SLT status.

[0014] SLT tracking mechanisms are based on an event-
based calculation. That is, following each action performed
over an SLT-supported ITSM record, a calculation is per-
formed to determine the SLT status associated with the
ITSM record. The calculation includes querying and updat-
ing specific database tables that hold SUT-related history and
current SLT status (e.g., achieved, failed, breached, etc.)
and/or state (e.g., active, inactive, etc.) of each I'TSM record.
That is, following each action that is taken over an I[TSM
record, a calculation is performed, the relevant target state
and/or status is updated, the determined information is saved
in a dedicated audit record. The audit record may be later
used to calculate and/or modify an SLT metric such as
elapsed duration and/or make a determination of whether a
target elapsed-duration has been reached or breached.

[0015] The event-based calculation of SLT tracking
mechanisms may be used to determine the correct SLT state.
However, the event-based calculation may pose a compu-
tational overhead on the ITSM system which grows with the
number of ITSM records and/or actions taken over the ITSM
records. That is, each calculation imposes a small compu-
tation cost on the ITSM system, but considering that such
calculations may be performed over a large amount of [TSM
records simultaneously, the computational overhead rapidly
poses a strain on the ITSM system. The strain on the I[TSM
system may limit the performance of the ITSM system by
limiting the number of SLUT-supported records in an ITSM
system, which may, in turn, limit the number of customers
that an ITSM system can commit to.

[0016] In contrastto the SLT tracking mechanism of I[TSM
systems described above that involve additional computa-
tion and memory resources in order to support additional
SLT-supported records, examples included herein may
decrease computational overhead of SLT calculations by
utilizing a bulk-based SLT tracking system over a database.
To correctly handle different actions taken within a same
time unit without creating an identical computational strain
as an event-based SLT tracking mechanism, the bulk-based
SLT tracking mechanism described herein may aggregate
such actions. For example, the bulk-based SLT tracking
mechanism may include aggregating a plurality of actions
performed over each of a plurality of ITSM records since a
prior update of an SLT database; identifying a portion of the
plurality of actions that are applicable to an SLT database
table entry corresponding to an ITSM record of the plurality
of ITSM records; and compressing the portion of the plu-
rality of aggregated actions.
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[0017] FIG. 1 illustrates a diagram of an example system
100 for SLT tracking. The system 100 may include a
database 104, a bulk-based SLT tracking manager 102,
and/or a number of engines (e.g., an aggregate engine 106,
identify engine 108, compress engine 110, etc.). The bulk-
based SLT tracking manager 102 may include additional or
fewer engines than are illustrated to perform the various
operations as will be described in further detail.

[0018] The number of engines (e.g., an aggregate engine
106, identify engine 108, compress engine 110, etc.) may
include a combination of hardware and programming (e.g.,
instructions executable by the hardware), but at least hard-
ware, that is configured to perform operations described
herein (e.g., aggregating, at a predetermined elapsed time, a
plurality of actions performed on each of a plurality of [ITSM
records since a prior update of an SLT database, identifying
a portion of the plurality of aggregated actions that are
applicable to an SLT database table entry corresponding to
an [TSM record of the plurality of ITSM records, compress-
ing, in a single operation, the portion of the plurality of
aggregated actions, etc.). The programming may include
program instructions (e.g., software, firmware, etc.) stored in
a memory resource (e.g., computer readable medium,
machine readable medium, etc.) as well as hard-wired
program (e.g., logic).

[0019] The aggregate engine 106 may include hardware
and/or a combination of hardware and programming, but at
least hardware to aggregate, at a predetermined eclapsed
time, a plurality of actions performed on each of a plurality
of ITSM records having occurred since a prior update of an
SLT database. As used herein, an action performed over an
ITSM record may include an action performed by an [TSM
resource, such as an IT agent assigned to a particular [ITSM
record and/or an ITSM computational resource, in the course
of resolving an IT service request associated with the
particular ITSM record. The actions may be multiple actions
that are performed over a single ITSM record during the
same time slot. The same time slot may be a period of time
corresponding to a predetermined elapsed time. The prede-
termined elapsed time may be a predetermined amount of
time to pass between updates to an SLT database.

[0020] An action may include an activity of an ITSM
resource performed on an I[TSM record which may create or
open the ITSM record this may cause creation of an SLT
database table entry corresponding to the I[TSM record. In an
example, the action may include a submission of an IT
service request to an ITSM application. The creation of the
ITSM record and/or SLT database entry precedes any
actions performed over the SLT database entry.

[0021] An action may include an activity of an ITSM
resource performed on an ITSM record which may start the
measurement of an elapsed-duration of the SLT. For
example, the action may include an activity such as assign-
ing an ITSM record to a particular ITSM resource for
resolution which may start the elapsed-duration of the [ITSM
record so long as the ITSM resource has concurrent working
hours.

[0022] An action may include activity of an ITSM
resource performed on an ITSM record which may stop
work on the ITSM record. The action may include an
activity of an ITSM resource performed on an I'TSM record
which may stop the measurement of an elapsed-duration of
the ITSM record. For example, an action may include an
activity that resolves (e.g., resolving an IT issue, completing
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an IT request, completing a series of activities associated
with the ITSM record) or closes an ITSM record and/or
generates a record of the resolution or closing.

[0023] The action may also include activity of an ITSM
resource performed on an ITSM record which may suspend
progress and/or work toward resolution of the ITSM record.
The action may include an activity of an ITSM recourse
performed on an ITSM record which may temporarily stop
the measurement of an elapsed-duration of the ITSM record.
For example, an action may include an activity such as an IT
service agent submitting a request for further information
from an end user associated with an ITSM record. In an
example, the suspending action may include an action by an
end user associated with the ITSM record.

[0024] The action may include activity of an ITSM
resource performed on an ITSM record which may unsus-
pend and/or resume progress and/or work toward resolution
of'the ITSM record. For example, the action may include an
activity such as receiving a response to a request for further
information from an end user associated with an ITSM
record. The action may include activity of an ITSM resource
which may resume the progression of a measurement of the
elapsed duration of the ITSM record.

[0025] The action may include activity of an ITSM
resource performed on an ITSM record which may restart
progress and/or work toward resolution of the ITSM record.
For example, the restart action may include an activity such
as restarting an ITSM record following a resolution and/or
prior closing of the ITSM record upon reemergence of an IT
issue underlying the ITSM record. The action may include
activity of an ITSM resource which may restart the progres-
sion of a measurement of the elapsed-duration of the ITSM
record.

[0026] The aggregated plurality of actions may be a trans-
lation of the actual actions performed on the ITSM record
corresponding to an SLT database entry. That is, the actual
actions performed over the ITSM record may be translated
into an action type/category that characterizes many differ-
ent actions having the same outcome upon their application.
For example, the plurality of actions may be translated into
one of a create, a start, a stop, a suspend, an unsuspend, and
a restart action type depending on whether application of the
action results in creating an SLT entry, initiating measure-
ment of the elapsed-duration, stopping measurement of the
elapsed duration and instigating a designation of an SLT
status of the SLT database table entry, suspending progres-
sion of the elapsed-duration measurement, resuming pro-
gression of the elapsed-duration measurement, and restart-
ing measurement of the elapsed duration from a zero time
measurement.

[0027] The identify engine 108 may include hardware
and/or a combination of hardware and programming, but at
least hardware to identify a portion of the plurality of
aggregated actions that are applicable to an SLT database
table entry corresponding to an ITSM record of the plurality
of ITSM records. Identifying the portion of the plurality of
aggregated actions may include identifying which of the
above described actions are performed over each corre-
sponding ITSM record. Additionally, the identify engine 108
may include hardware and/or a combination of hardware and
programming, but at least hardware to identify a type
associated with each action. Further, the identify engine 108
may include hardware and/or a combination of hardware and
programming, but at least hardware to determine those
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actions of the plurality of actions that are the same type. In
some examples, the actions may be identical. However, to be
a same type, two actions need not be identical, but rather
may be actions that are commonly characterized in the same
action type. Examples of action types may include a “create”
action type associated with an action that creates an [TSM
record, and/or opens IT tickets associated with an IT item;
a “start” action type associated with an action that starts the
application of IT resources (e.g., work) on the ITSM record
and/or initiates a measurement of an elapsed duration of
work on the ITSM record; a “stop™ action type associated
with an action that stops work on the ITSM record, closes an
ITSM record, and/or stops the measurement of the elapsed
duration of the work on the I'TSM record; a “suspend” action
type associated with an action that suspends work on the
ITSM record and/or suspends measurement of the elapsed
duration of work on the ITSM record; an “unsuspend” action
type associated with an action that resumes work on the
ITSM record and/or resumes measurement of the elapsed
duration of work on the ITSM record; and a “restart” action
type associated with an action that initializes/reinitializes
work on the ITSM record and/or initializes/reinitializes
measurement of the elapsed duration of work on the ITSM
record restarting the measurement to a beginning point such
as time zero.

[0028] An example of an action associated with a “create”
action type may include the submission of a request for IT
assistance from an end user that causes an ITSM record to
be generated associated with that request. An example of an
action associated with a “start” action type may include the
assignment of an IT resource, such as an IT service agent, to
the above mentioned example request for IT assistance. An
example of an action associated with a “suspend” action
type may include the assigned IT service agent noting that
further information is necessary to process the above men-
tioned example request and/or sending correspondence to
the end user requesting that information. An example of an
action associated with an “unsuspend” action type may
include receiving a reply from an end user to a request for
further information. An example of an action associated with
a “stop” action type may include receiving an indication
from an IT service agent and/or the end user that the above
mentioned request for IT assistance has been satisfied and
the underlying IT event has been resolved. An example of an
action associated with a “restart” action type may include an
indication that the IT event underlying the above mentioned
request for IT assistance has reemerged and/or the resolution
was incomplete causing the ITSM record to be reopened.
[0029] The identify engine 108 may include hardware
and/or a combination of hardware and programming, but at
least hardware to translate actions to the above described
action types. For example, the actions may be analyzed and
their characteristics and or resulting outcomes may be
determined and matched to an action type.

[0030] The identify engine 108 may include hardware
and/or a combination of hardware and programming, but at
least hardware to translate actions to aggregate actions of a
specific type into a single operation or an instruction for a
single operation. For example, all actions performed over a
plurality of ITSM records since a previous update of the
single SLT database in which the corresponding SLT data-
base entries are housed and/or since a predetermined elapsed
amount of time since the last update (e.g., one minute, etc.)
may be aggregated into action types to be applied as an
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update to the corresponding SLT database entries in a bulk
operation (e.g., a single structured query language (SQL)
operation over the SLT database entries).

[0031] Multiple actions (e.g., start, suspend, unsuspend,
suspend, unsuspend, stop, etc.) may occur over the same
ITSM record in the period of time intervening between ST
database table updates. The identify engine 108 may include
hardware and/or a combination of hardware and program-
ming, but at least hardware to identify a portion of the
aggregated actions that are actions performed over the same
ITSM record corresponding to the same SLT database table
entry (e.g., actions that are applicable to a same database
table entry). This may include identifying the portion of
aggregated actions applicable to the same SLT database
entry corresponding to the same ITSM record, which
occurred over the same time period. That is, the aggregated
actions that are performed over a same I'TSM record over a
same time period corresponding to a predetermined elapsed
period of time between updates may be identified.

[0032] The compress engine 110 may include hardware
and/or a combination of hardware and programming, but at
least hardware to compress, in a single operation, the portion
of the plurality of aggregated actions. The compression
mechanism may be utilized to handle different actions over
the same target occurring in the same predetermined elapsed
period of time (e.g., a start type action, a suspend type
action, an unsuspend type action all occurring to the same
ITSM record SLT database entry over the same 1 minute that
has elapsed since the prior update).

[0033] In order to correctly handle multiple actions that
are taken over the same ITSM record in the same time unit,
a state machine may be defined. The state machine may
process the actions. Every SLT state may be equivalent to an
SQL operation that will be taken upon corresponding rows
in the SLT database state table. Transitions between states
may be defined by taken actions. Some of the states may
represent a compression over actions. For example, multiple
actions may be compressed into a single SQL operation
while keeping the correct SLT state and progressing it
accurately. Compressing the portion of the plurality of
aggregated actions may include only updating the SLT
database state table once according to the SLT state.

[0034] For example, the following action types were per-
formed over an ITSM record: start, suspend, unsuspend.
After performing those operations the SLT state should be
unsuspended (Active) so the start and suspend actions did
not affect the SLT database table entry other than for an
elapsed-duration calculation. Therefore, those three actions
may be compressed into one action which will set the SLT
state to be active and will progress the elapsed duration
accordingly.

[0035] The single SLT database utilized in the system 100
for bulk-based SLT tracking may include a single database
table that may store the SLT state of a plurality of SLT
database entries defined over corresponding ITSM records.
The SLT state of a database entry and/or a corresponding
ITSM record may include a designation of whether the
ITSM record is active or inactive. An active ITSM record
may be one that is currently being worked on. An active
ITSM record may be one that has had work on it started, has
had work unsuspended on it, and/or has had work restarted
on it and is not currently stopped or suspended. An active
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ITSM record may be one where an elapsed-duration mea-
surement of time spent working on resolving the ITSM
record actively progressing.

[0036] Conversely, an inactive ITSM record may be one
that is not currently being worked on and/or is stopped or
closed. An inactive ITSM record may be one that has had
work on it suspended and/or stopped and is not currently
started, restarted, or unsuspended. An inactive ITSM record
may be one where an elapsed-duration measurement of time
spent working on resolving the ITSM record is halted and/or
not being actively progressed.

[0037] Performance of the operations described herein
(e.g., aggregating a plurality of actions performed over each
of a plurality of ITSM records since a prior update, identi-
fying a portion of the plurality of aggregated actions that are
applicable to an SLT database entry corresponding to an
ITSM record of the plurality of ITSM records, compressing,
in a single operation, a portion of the plurality of aggregated
actions, etc.) may include performing the operations and
associated calculations directly over the single database
table in a bulk operation (e.g., all actions from each action
type in a single SQL operation).

[0038] The single SLT database table may additionally
include a comprehensive set of values for each single ST
database entry. For example, the SLT database table may
include a comprehensive representation of the SLT infor-
mation associated with an ITSM record corresponding to the
SLT database entry. The SLT database may include any
measurements and/or other metrics associated with the SLT
information for each SLT database entry. For example, the
SLT database may include a target date, an elapsed duration,
and/or an SLT status for each ST database entry.

[0039] As used herein, a target date may include the time
(estimated date, hour, minute, second, etc. of completion) by
which a target (e.g., resolution of an I'TSM record) should be
achieved according to a commitment (e.g., SLA, etc.). The
date may be calculated according to a target-duration (e.g.,
a total amount of time allotted to resolution of an ITSM
record corresponding to an SLT database entry according to
an SLA, etc.) in combination with a working-schedule of
assigned ITSM resources (e.g., computational resources, IT
service agents, etc.).

[0040] As used herein, an elapsed-duration may include
how much time has already been spent working on the I[ITSM
record corresponding to the SLT database entry. The
elapsed-duration may include a measurement of the amount
of time that has actually been spent working on the ITSM
record as opposed to simply the time elapsed since it was
opened. The elapsed-duration measurement may be limited
to those instances where the ITSM record was active and not
suspended or stopped. The elapsed-duration for a given SL'T
database entry may be calculated according to the target-
duration, the working-schedule, and-or the SLT status asso-
ciated with that SLT database entry.

[0041] As used herein, an SLT status may include a status
that is associated with an ITSM record and/or a correspond-
ing SLT database entry. The status may include a designation
of whether the I'TSM record is active. An ITSM record may
be active when it has been created and/or assigned to an IT
service agent and is currently open and being worked on.
The ITSM record may be considered active prior to the
ITSM record being closed and/or an action being taken over
the ITSM record which is a “stop” action type that resolves
the underlying IT item and closing the ITSM record.
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[0042] The status may include a designation of whether
the ITSM record is breached. An ITSM record may be
breached when the I'TSM record is currently open and being
worked on, but the elapsed duration has already exceeded
the target-duration and/or a time specified in a commitment
such as an SLA limiting the maximum amount of time that
may be spent on the ITSM record before the milestone
should be achieved.

[0043] The status may include a designation of whether
the ITSM record is achieved. An ITSM record may be
achieved when the ITSM record is resolved and/or closed
while its elapsed duration is within the target-duration
and/or a time specified in a commitment such as an SLA
limiting the maximum amount of time that may be spent on
the ITSM record before the resolution should occur.

[0044] The status may include a designation of whether
the ITSM record is failed. An ITSM record may be failed
when a milestone (e.g., initial review, assignment to an IT
service agent, a percent of an allotted duration of time to
work on the ITSM record having elapsed, a percentage of
completion of an ITSM record, resolution of the ITSM
record, etc.) wasn’t reached within a defined target-duration
according to a defined working schedule. An ITSM record
may be failed when the milestone wasn’t reached within a
defined target-duration and the ITSM record is closed and/or
work is no longer being performed on it.

[0045] The compress engine 110 may include hardware
and/or a combination of hardware and programming, but at
least hardware, to apply the aggregated plurality of actions
to the SLT database table in a bulk operation. Applying the
aggregated actions may include performing an action such
as a calculation over an SLT database entry and/or perform-
ing an alteration of the SLT database entry to reflect the
consequence of the actions being applied. Applying the
aggregated plurality of actions may include performing each
of a plurality of aggregated actions of a specific type in a
single operation. For example, applying the aggregated
plurality of actions may include altering the SLT state of a
number of different SLT database entries corresponding to
ITSM records based on a corresponding applied action. In an
example, an ITSM record having an unsuspend action type
performed over it since the prior update may result in a
change to a corresponding SLT state associated with an SLT
database entry to reflect a change to an active SLT state.
Modifying an SLT state of multiple ST database entries
corresponding to multiple distinct ITSM records may be
performed in a bulk operation such as in a single SQL
operation performed directly over the SLT database entries.

[0046] The compress engine 110 may include hardware
and/or a combination of hardware and programming, but at
least hardware, to update, at a predetermined elapsed time,
each of the plurality of ITSM records in the SLT database
table. In contrast to prior action based methods of updating
ITSM records, examples herein include updating the SLT
database table entries corresponding to ITSM records at a
predetermined elapsed time. That is, the update may occur
at a predetermined frequency and may be based on time that
has elapsed since the last update. In one example, the SLT
database table entries may be updated every minute.

[0047] Updating each of the plurality of ITSM records
may include modifying the SLT database entry included in
the SLT database table that corresponds to each of the
plurality of ITSM records. Specifically, updating each of the
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plurality of ITSM records may include updating SL.T infor-
mation associated with each SLT database entry.

[0048] For example, updating each of the plurality of
ITSM records may include updating an elapsed-duration of
each of the plurality of ITSM records in a single operation.
An elapsed-duration may include a measurement of an
amount of time that has elapsed while the ITSM record has
been active. Additionally, an elapsed-duration may an
amount of time that has elapsed when the ITSM record has
been created and is active and could be worked on according
to a working schedule of the availability an ITSM resource
to which it is assigned. In this manner, the elapsed-duration
may exclude from its measurement, elapsed time during
which an assigned IT resource is unavailable, elapsed time
during which the ITSM record has not yet been created,
and/or elapsed time during which the ITSM record has an
inactive SLT state (e.g., periods during which a “stop” or
“suspend” action type is performed over the ITSM record).
[0049] Updating the elapsed-duration of each of the plu-
rality of ITSM records in the single operation may include
progressing a measurement of elapsed time for each of the
plurality of ITSM records by an amount of time since the
prior update during which the record had an active SLT
status. Further, the elapsed-duration progression may be
limited to the portion of the time elapsed since a previous
update of the SLT database during which the SLT status of
the SLT database entry corresponding to the ITSM record is
active and when an IT resource to which the ITSM record is
assigned is available to work on the ITSM record (e.g.,
according to a working schedule).

[0050] In another example, updating each of the plurality
of ITSM records may include determining an updated ST
status of each of the plurality of ITSM records. Determining
an updated SLT status may be based on comparing a
corresponding updated elapsed-duration and a target-dura-
tion for each of the plurality of ITSM records. For example,
an SLT status may be determined by examining whether the
elapsed-duration measured for an ITSM record is within the
target-duration for the ITSM record. In an example, if an
elapsed-duration measurement of the ITSM record activity
is within a target duration and the ITSM SLT state is active,
then the SLT status may be updated to active. In another
example, if an elapsed-duration measurement of the ITSM
record activity is within a target duration and the ITSM SLT
state is inactive (e.g., as a result of a stop action type being
performed over the ITSM record), then the SLT status may
be updated to achieved. In an example, if an elapsed-
duration measurement of the ITSM record activity is outside
of a target-duration and the ITSM SLT state is inactive (e.g.,
as a result of a stop action type being performed over the
ITSM record), then the SLT status may be updated to failed.
In an example, if an elapsed-duration measurement of the
ITSM record activity is outside of a target-duration and the
ITSM SLT state is active, then the SLT status may be
updated to breached.

[0051] Updating, in a single operation, each of the plural-
ity of ITSM records may further include modifying the
target-date associated with an SLT database entry included
in the SLT database table that corresponds to each of the
plurality of ITSM records. The target-date may include a
targeted point of time for completion of resolution of the
ITSM record. The target-date may be based on the elapsed-
duration of activity on the ITSM record, the working sched-
ule of ITSM resources to which the I'TSM record is assigned,
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and/or the target-duration terms specified in an SLA. Updat-
ing the target-date may include modifying the target-date
based on changes to the elapsed duration, the working
schedule, and a target duration specified in an SLA occurring
since a prior update of the ST database table.

[0052] FIG. 2 illustrates a diagram of an example of a
computing device 220 according to the present disclosure.
The computing device 220 may utilize software, hardware,
firmware, and/or logic to perform operations described
herein.

[0053] The computing device 220 may be any combina-
tion of hardware and program instructions to share infor-
mation. The hardware, for example, may include a process-
ing resource 222 and/or a memory resource 224 (e.g.,
non-transitory computer-readable medium (CRM), machine
readable medium (MRM), database, etc.). A processing
resource 222, as used herein, may include any number of
processors capable of executing instructions stored by a
memory resource 224. Processing resource 222 may be
implemented in a single device or distributed across multiple
devices. The program instructions (e.g., computer readable
instructions (CRI)) may include instructions stored on the
memory resource 224 and executable by the processing
resource 222 to implement a desired operation (e.g., com-
press, in a single operation at a predetermined elapsed time,
a portion of a plurality of aggregated actions performed on
each of a plurality of ITSM records in a SLT database table
since a prior update of the SLT database table, wherein the
portion is applicable to an ITSM record of the plurality of
ITSM records, update, in a single operation at the predeter-
mined elapsed time, SLT information if each of the plurality
of ITSM records based on the compressed actions, etc.)
[0054] The memory resource 224 may be in communica-
tion with the processing resource 222 via a communication
link (e.g., a path) 226. The communication link 226 may be
local or remote to a machine (e.g., a computing device)
associated with the processing resource 222. Examples of a
local communication link 226 may include an electronic bus
internal to a machine (e.g., a computing device) where the
memory resource 224 is one of volatile, non-volatile, fixed,
and/or removable storage medium in communication with
the processing resource 222 via the electronic bus.

[0055] A number of modules (e.g., compress module 228,
update module 230, etc.) may include CRI that when
executed by the processing resources may perform opera-
tions. The number of modules (e.g. compress module 228,
update module 230, etc.) may be sub-modules of other
modules. For example, the compress module 228 and update
module 230 may be sub-modules and/or contained within
the same computing device. In another example, the number
of modules (e.g., compress module 228, update module 230,
etc.) may comprise individual modules at separate and
distinct locations (e.g., CRM, etc.).

[0056] Each of the number of modules (e.g., compress
module 228, update module 230, etc.) may include instruc-
tions that when executed by the processing resource 222
may function as a corresponding engine as described herein.
For example, the compress module 228, and update module
230 may include instructions that when executed by the
processing resource 222 may function as the compress
engine 110.

[0057] The compress module 228 may include CRI that
when executed by the processing resource 222 may com-
press, in a single operation at a predetermined elapsed time,
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a portion of a plurality of aggregated actions performed on
each of a plurality of ITSM records in a SLT database table
since a prior update of the SLT database table, wherein the
portion is applicable to an ITSM record of the plurality of
ITSM records. Actions performed over an ITSM record may
modify SLT information in a corresponding SLT database
table entry. The performed actions may modify the SLT
state, target date, elapsed-duration, status, etc. Multiple
actions may be performed over the same ITSM record in the
same time unit, where the time unit may be a predetermined
elapsed duration corresponding to a period of time interven-
ing between updates of the SLT database table occurring at
a predetermined frequency.

[0058] Compressing a portion of the plurality of aggre-
gated actions may include utilizing a lifecycle state machine
that identifies a portion of the actions performed on a single
ITSM record. Further, compressing may include identifying
actions that affect the progression of a measurement of an
elapsed-duration of time during which work may be per-
formed on the ITSM record. For example, actions associated
with updating an [TSM record with particular information
and/or actions associated with reassigning an ITSM record
to an ITSM resource may be actions that do not modify the
SLT state associated with the ITSM record.

[0059] Compressing the portion of the plurality of aggre-
gated actions may further include identifying actions of a
plurality of actions performed over a single ITSM record
during the same time unit that do not affect that SLT
database table entry corresponding to the ITSM record
except for the elapsed-duration calculation. For example, if
an ITSM record has start, suspend, and unsuspend actions
performed on it, the final SLT state for the update should be
active since the final action prior to the update was an
unsuspend action which rendered the ITSM record active.
Therefore, compressing the portion of the plurality of
actions performed over the single ITSM record may include
compressing the three example actions into one action which
will set the SLT state to be active. That is, the two actions
start and suspend may be essentially ignored for the pur-
poses of updating and SLT state, thereby reducing the
consumption of computation resources to process the com-
pressed actions as three separate actions.

[0060] The update module 230 may include CRI that when
executed by the processing resource 222 may update, in a
single operation at the predetermined elapsed time, SL'T
information of each of the plurality of ITSM records based
on the compressed actions. Updating an ITSM record in a
single operation at a predetermine elapsed time may include
updating and/or modifying SLT information associated with
a SLT database entry corresponding to the ITSM record. For
example, updating the plurality ITSM record may include
updating the SLT state associated with each of the SLT
database entries corresponding to the plurality of ITSM
records. The SLT state of an ITSM record may be updated
based on the compressed portion of the aggregated plurality
of actions performed on each of the ITSM records since a
prior update of the SLT database. For example, the portion
of the aggregated plurality of actions compressed for appli-
cation to the SLT database entries in a single operation may
include actions that modify the SLT state from active to
inactive or inactive to active. These SLT state modifying
actions may occur within a period of time (e.g., the prede-
termined elapsed time) between updates of the SLT data-
base. In such examples, the SLT state stored in the SLT
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database associated with an SLT database entry correspond-
ing to an I[TSM may be modified in order to reflect the new
SLT state.

[0061] Updating SLT information may include progress-
ing an elapsed duration of each of the plurality of ITSM
records. That is, a measurement of the elapsed duration of
ITSM record activity associated with an SLT database entry
corresponding to an ITSM record may be incrementally
advanced in an update of the SLT database to reflect time
elapsed since the prior SLT database update. The increment
of progression of the elapsed duration of each of the plurality
ITSM records may be based on a corresponding SLT state of
each of' the plurality of ITSM records. That is, the increment
of progression of the elapsed duration may be an increment
corresponding to the amount of time that elapsed since the
prior SLT database update only during the portions of that
period when the SLT state associated with an ITSM record
was active. The portions of the period that correspond to an
active SLT state may be determined based on the identifi-
cation of the actions performed on the ITSM record that
affect the SLT state and time stamps associated therewith.
The identified actions may include those actions that were
compressed and not executed as separate actions for the
purposes of updating the SLT state of the ITSM record. The
times stamps may define the start and end times of periods
when the SLT state was active or inactive.

[0062] Additionally, the increment of progression of the
elapsed duration may be based on a working schedule (e.g.,
a dedicated working occurrences table, etc.) for the ITSM
resources assigned to the ITSM record. That is, the incre-
ment of progression of the elapsed duration may be an
increment corresponding to the amount of time that elapsed
since the prior SLT database update only during the portions
of that period when the SLT state associated with an [TSM
record was active and the working schedule of an ITSM
resources assigned to the ITSM record was available to
perform work on the ITSM record.

[0063] Updating SLT information may include updating a
target date of each of the plurality of ITSM records. The
target date may include the date and/or time by which the
ITSM record should be resolved or otherwise completed.
The target date may be based on a target duration specified
in a SLA. Additionally, a target date may be based on an
updated elapsed-duration of each of the plurality of the
ITSM records. For example, a particular ITSM record may
be associated with a target duration specified in an SLA
specifying a maximum amount of time that is allotted to
resolve the ITSM record and a target date may be deter-
mined and/or updated based on the total time remaining of
the target duration minus the elapsed-duration. The target
date may be modified by modifications of the corresponding
ITSM record. For example, if a target-date is Thursday for
an ITSM ticket opened on Wednesday based on the fact that
the ITSM record is associated with a target definition
allowing 24 hours for resolution, but that ITSM record
experiences a 24 hour period of an inactive SLT state (e.g.,
an action such as a request to an end-user for more infor-
mation regarding an underlying IT problem suspending the
ITSM record for 24 hours) the target-date may be modified
to Friday. The timestamps associated with actions, as
described above, may be utilized to determine modifications
to the target-date associated with a corresponding ITSM
record.
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[0064] Updating the target-date may include calculating a
working period of an ITSM resource. Calculating a working
period of an ITSM resource may include calculating a period
of time during which an I'TSM resource such as an [T service
agent is available to perform work on ITSM records. Cal-
culating the working period may include analyzing a work-
ing schedule of an ITSM resource such as, for example,
analyzing iCalendar expressions defining a working sched-
ule of an ITSM resource. For example, an IT service agent
may utilize a calendar application that incorporates iCalen-
dar computer files to define a working schedule as every
weekday from 8 am to 5 pm. This general iCalendar
expression may define a recurrence pattern of a working
schedule. Calculating a working period may include ana-
lyzing these iCalendar expressions and identifying working
schedules of ITSM records.

[0065] Updating the target-date may include creating a
dedicated working-occurrences database table storing a
working-occurrence associated with each of the plurality of
ITSM records. Creating the dedicated working-occurrences
database may include spanning the calculated working peri-
ods into a dedicated table in which specific dates and times
during which an IT resource will be available for working on
ITSM records. Such a dedicated working-occurrences table
creates a unified shared table for all the varied working
schedules of IT resources available.

[0066] As described above, the dedicated working-occur-
rences table may be utilized in determining and updating a
target for each of the plurality of ITSM records. The
working-occurrences table may be utilized in determining a
date associated with a target duration. For example, a target
duration may be twelve hours for resolution of an ITSM
record opened on a Monday morning, but the IT resource
assigned to resolving the ITSM record may be scheduled to
work six hours on Monday and six hours of Friday. Accord-
ingly, the target date may be determined utilizing the target
duration and the working-occurrences table. In this example,
the target date may be determined to be Friday evening since
that is the date and time that twelve hours with an available
assigned IT resources will have elapsed. Joint operations
may be performed over the SLT database and the dedicated
working-occurrences table in order to determining and
update a target date.

[0067] Similarly, the elapsed-duration of an ITSM record
may be determined based on the working-occurrences table.
For example, an elapsed-duration of a particular ITSM
record may include a duration of time elapsed with an active
ITSM record during which an IT resource assigned to the
ITSM record is scheduled to perform work according to a
corresponding working-occurrence in a working-occur-
rences table. Joint operations may be performed over the
SLT database and the dedicated working-occurrences table
in order to determining and update an elapsed-duration.

[0068] FIG. 3 illustrates an example environment 340
suitable for SLT tracking. The environment 340 is shown to
include an ITSM application 342, an SLT database table
344, and ITSM record 346, actions 348, a working-occur-
rences database table 350, and an IT resource working
schedule 352. The example environment 340 may be suit-
able for SLT tracking utilizing a system (e.g., system 100 as
referenced in FIG. 1), a computing device (e.g., computing
device 220 as referenced in FIG. 2), and a method (e.g.,
method 480 as referenced in FIG. 4).
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[0069] The environment 340 may include an ITSM appli-
cation 342. The ITSM application 342 may be an informa-
tion technology service management platform that may
manage services, application, and hardware across an IT
environment. The ITSM application 342 may be a software
as a service (SaaS) ITSM platform (e.g., delivered as a
hosted cloud-based service over the Internet). The ITSM
application 342 may include CRI that when executed by a
processing resource may coordinate IT service requests and
IT service resources to service the request across a managed
IT environment.

[0070] The ITSM application 342 may coordinate IT
service requests with IT resources to service the request by
generating an ITSM record 346. An ITSM record 346 may
include an electronic record of an IT service request and/or
the work performed in resolving the underlying request. The
ITSM record 346 may be used by the ITSM application 342
as arecord of the application of IT resources to an IT service
request. The ITSM application may manage a plurality of IT
service requests and other IT incidents and each may be
associated with an ITSM record 346. An ITSM record 346
may be assigned to a specific target definition. A target
definition may include a target duration (e.g., how much
time is allowed to elapse in supplying a resolution to the
ITSM record 346) and an IT resource working schedule 352
assignment. Therefore, a specific ITSM record 346 may be
assigned to a specific target duration and this assignment
may define how much time is allowed to pass (and according
to which IT resource working schedule 352) before a spe-
cific service must have been supplied for a submitter of the
specific ITSM record 346. The assignment may be defined
according to specific properties of the ITSM record 346. For
example a priority associated with an ITSM record 346 may
be utilized in determining a target definition assignment for
the ITSM record 346. In an example, if a first ITSM record
346 has a high priority it may be assigned to a target
definition defining that the first I'TSM record 346 should be
answered within a relatively short period of time (e.g.,
shorter target duration) than a second ITSM record having a
lower priority. A change in the properties of the ITSM record
346, such as the priority may cause the target definition to be
modified. For example, if the priority of an ITSM record 346
is increased then the target duration of the target definition
may be decreased.

[0071] The ITSM application 342 may include an SLT
database table 344. The SLT database table 344 may serve
as a single database table of SLT information for each of a
plurality of ITSM records 346 represented as individual SLT
database entries. The SLT database table 344 may include a
comprehensive set of values for each of the SLT database
entries. For example, the SLT database table 344 may
include an SLT state, a target-date, an elapsed-duration, and
an SLT status associated with each SLT database entry
corresponding to each of a plurality of ITSM records 346.

[0072] The ITSM application 342 may include a working-
occurrences database table 350. A working-occurrences
database table may exploit that working schedules 352 of a
plurality of ITSM resources are a common shared resource
among a plurality of ITSM records 346. That is, a working
schedule 352 of each IT resource may be information that is
common and/or universal within the I'TSM application 342
since the pool of I'T resources is a common pool from which
the ITSM application 342 may draw to resolve an ITSM
record 346 thereby rendering the working schedule 352 of
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an IT resource potentially applicable to every ITSM record
346 being managed. In this manner, two separate I[TSM
records 346 may utilize the same IT resource, therefore
rendering the working schedule 352 of that IT resource
applicable to both.

[0073] The working-occurrences database table 350 may
be a single dedicated database table that houses working-
occurrences (e.g., relevant working periods for an assigned
IT resource) for each of a plurality of target definitions. A
working-occurrence for each target definition may be deter-
mined based on a corresponding working schedule 352. The
working schedule 352 may be defined using a scheduling
policy and exceptions to this policy (e.g., policies extracted
from iCalendar expressions). From the working schedules
352 working periods relevant to a particular target definition
may be calculated for a range of time (e.g., a few days, a few
months, etc.) in the future and the working periods may be
spanned into the dedicated working-occurrences database
table 350 as a working-occurrence for each of the plurality
of target definitions. The working-occurrences database
table 350 may, therefore, store periods of time when each of
the plurality of IT resources are available to perform work
within a target definition.

[0074] The SLT database table 344 may be updated in
order to track performance of the ITSM application 342
against SLTs. That is, an IT service agent may track their
respective SLTs realization such as responding to and resolv-
ing ITSM records 346 as defined in an SLA utilizing the
information managed by the ITSM application 342 such as
the SLT information stored within the SLT database table
344. The SLT information within the SLT database table 344
may be periodically updated. In contrast to computationally
intensive event-based updating, the ITSM application 342
may update the ST database table 344 within a predeter-
mined frequency. That is, the SLT database table 344 may be
updated upon a predetermined elapsed period of time (e.g.,
one minute). Upon the passage of the predetermined elapsed
period of time a calculation cycle may be initiated, which
updates the SLT database table 344.

[0075] The calculation cycle may include aggregating of
each of a plurality of actions 348 performed over an [TSM
record since the last calculation cycle. An action 348 may be
a work event performed on the IT item associated with the
ITSM record. The action 348 may refer to the physical
action taken on the IT item and/or the record of a physical
action taken on the IT item associated with the correspond-
ing ITSM record 346. The action 348 may be a work event
that denotes an interaction of an IT resource and/or an end
user with the IT item. The action 348 may be an event that
results in a modification of an IT item and/or the corre-
sponding ITSM record 346.

[0076] In utilizing the predetermined elapsed duration
cycle of updating and SLT database table 344 it may be the
case that multiple actions 348 have been taken over multiple
ITSM records 346 in the intervening time between calcula-
tion cycles. The ITSM application 342 may aggregate these
actions 348. Aggregating the actions 348 may include iden-
tifying an SLT action type associated with each action 348.
Aggregating the actions 348 may include grouping actions
of the same type for performance of those actions 348 in a
single bulk operation over the SLT database table 344.
Performance of the actions 348 may include applying a
change to an SLT database table entry resulting from an
action 348 performed on a corresponding ITSM record 346
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and/or the underlying IT item. For example, if one of the
actions performed in the intervening period between calcu-
lation cycles was suspending work on an ITSM record 346,
then a relevant SLT state row in the SLT database table 344
may be modified from active to inactive and a relevant SLT
status row in the SLT database table 344 may be modified
from active to suspended.

[0077] A compression mechanism may be utilized in order
to compress different actions 348 performed over the same
ITSM record 346 in the same intervening time between
calculation cycles. For example, an ITSM record 346 may
have actions 348 performed on it that lead to the ITSM
record 346 being created, suspended, unsuspended, stopped,
and/or restarted in the same intervening time between cal-
culation cycles. Rather than performing each action 346
individually via individual SQL operations upon relevant
rows of the SLT database table 344 into a corresponding SLT
state and/or SLT state transition, multiple actions 346 and
their corresponding SLT state transitions may be processed
by a state machine and compressed into a single SQL
operation to maintain an accurate SLT state. That is, in order
to accurately handle multiple actions 348 that are taken over
the same ITSM record 346 in the same time unit, a state
machine may be defined which processes the given actions
348. Every state in the state machine may be equivalent to
an SQL operation that will eventually be taken upon relevant
rows in the SLT database table 344. Transitions between
states may be defined by performed actions 348. A portion
of the state transitions may represent a compression over
actions (e.g., a portion of a plurality of performed actions
348 may be compressed into a single SQL operation) while
keeping the correct SLT state and progressing an associated
elapsed-duration correctly.

[0078] For example, during the lifecycle of an ITSM
record 346 the state machine may identify actions 348
performed on the ITSM record 346 that may be compressed
so that they will not affect the SLT state, regardless of the
effect of the actions 348 on an elapsed-duration of the [TSM
record 346. The compressed actions 348 may update the SLT
database table 344 once according to the SLT state of an
ITSM record 346 corresponding to an SLT database table
entry. For example, the following plurality of actions 348
may be performed over an ITSM record 346 over a same
time unit: an action 348 associated with creating the I[TSM
record 346, an action 348 associated with suspending the
ITSM record 346, an action 348 associated with unsuspend-
ing the ITSM record 346. After performing these actions 348
the SLT state should be active (e.g., unsuspended), so the
create action and the suspend actions do not affect the ST
state although they do affect the duration calculation. There-
fore, the three actions may be compressed into one action
which may result in updating the SLT state to active while
progressing the ITSM record 346 accounting for all three
actions.

[0079] The calculation cycle may include comprehen-
sively progressing an elapsed-duration of each the ITSM
records 346 and/or their corresponding SLT database table
entries in a single bulk operation using a dedicated database
query. Progressing an elapsed-duration may include tracking
and/or determining a previous cycle time. A previous cycle
time may be a time point when a previous calculation cycle
and/or SLT database table 344 update. Progressing an
elapsed-duration may include tracking and/or determining a
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current time. A current time may be a time point correspond-
ing the time at which the calculation cycle is being executed.

[0080] Given the previous cycle time and the current time,
the elapsed-duration may be progressed in the SLT database
table 344 by an amount of time that has passed since the
prior calculation cycle. However, the elapsed-duration may
be progressed by only a portion of the time that has passed
since the prior calculation cycle. That portion may be the
portion corresponding to a working-occurrence in the work-
ing-occurrences database table 350 specifying when an
assigned IT resource is scheduled to be performing work.
For example, if time elapsed since the last calculation cycle
is equal to one minute, but the working-occurrence of an
assigned IT resource during that same time period was thirty
seconds, then the elapsed-duration may be progressed by
only thirty seconds.

[0081] Further, the portion of the time that has passed
since the prior calculation cycle may include only those
portions of time during which the ITSM record 346 was
active (e.g., had an active SLT state, did not have a sus-
pended, achieved, or failed SLT status). That is, the elapsed-
duration may be progressed by the amount of time that it was
active. Further, the elapsed-duration may be progressed by
the amount of time that the ITSM record 346 was active and
during which an assigned IT resource is scheduled to be
performing work.

[0082] Since multiple actions 348 may be taken over
multiple ITSM records in the intervening time between
calculation cycles, an ITSM record 346 may oscillate
between an active and inactive SLT states during this time.
Since it may be desirable to progress the elapsed-duration of
only active ITSM records 346, timestamps may be deter-
mined and/or associated with each action 348 in order to
identify those portions of the intervening time between
calculation cycles that correspond to when the ITSM record
346 had an active SLT state. For example, if an ITSM record
346 was created, started, and/or unsuspended in the middle
(duration X)) of the intervening time (duration Y) between
calculation cycles then the corresponding elapsed-duration
may be progressed by Y-X.

[0083] The actions 348 and the associated timestamps may
be stored in SLT database table 344 prior to elapsed-duration
update. In this manner, dedicated corresponding columns in
this database table may be utilized to take into account
actions 348 and their pre-calculated timestamps in updating
an elapsed duration. To update the elapsed-duration a join
may be performed between the SLT database table 344 and
the occurrences table and rows corresponding to each SLT
database entry may be located utilizing SQL range opera-
tors.

[0084] The elapsed-duration progression may be calcu-
lated utilizing the equation: (Current End Time-Current
Start Time) of each action 348 in a predetermined elapsed-
duration where the start and end times are defined using the
following recursion formula:

Current Start Time,=t,—,

n b A Current End Time i1 Curent Stare
Time

Current End Time,=

IF (last action is Stop or Suspend Action type) THEN
action’s timestamp ELSE t,,,; Where t,, represents the time-

stamp of action n, where t, may represent the windows start
time and t,, , represents the window end time.
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[0085] In an example, the following actions may be per-
formed over an ITSM record 346 in a same time window
corresponding to the time intervening two updates of the
SLT database table 344: an action 348 associated with
starting an I'TSM record 346, an action 348 associated with
suspending an ITSM record 346, and an action 348 associ-
ated with unsuspending the ITSM record 346. In such an
example, each action 348 may have a timestamp. In this
example, the timestamps may include timestamp t, corre-
sponding to a timestamped start of a predetermined elapsed
time, t, corresponding to a timestamped starting of the ITSM
record 346, t, corresponding to a timestamped suspension of
the ITSM record 346, t; corresponding to a timestamped
unsuspending of the ITSM record 346, and t, corresponding
to a timestamped end of a predetermined elapsed time. The
elapsed-duration of the ITSM record 346 may be progressed
during portions of the predetermined elapsed time when the
corresponding SLT state is active. In this example the
portions of the predetermined elapsed time when the SLT
state was active may correspond to the time between the
starting of the ITSM record 346 and the suspension of the
ITSM record 346 in addition to the time between the
unsuspension of the ITSM record 346 and the end of the
predetermined elapsed time. According to the above
described recursion formula, the start and end time of the
portions of the predetermined elapsed time when the corre-
sponding SLT state is active may be determined by the
following equation:

Current Start Times =13 Current Start Time

~ Current End Time ©
=-(R)+(R-n+0)

=n—-h+1

Current End Time; =14

[0086] The calculation cycle may also include calculating
an updated SLT status of each of the I'TSM records 346. The
updated SLT status may be calculated by comparing an
updated elapsed-duration and the target duration associated
with each ITSM record 346 to determine whether the
elapsed-duration has exceeded the time allotted in the target
duration. This comparison may occur by directly comparing
the rows of the SLT database entries corresponding to the
target duration and the updated elapsed-duration of each
ITSM record 346. Calculating the updated SLT status may
include updating the SLT status of each of the ITSM records
346. Updating the SLT status of each of the ITSM records
346 may include modifying the SLT status associated with
a corresponding ST database table entry saved in the ST
database table 344. For example, a SLT database table entry
may be updated to reflect a change in the SLT status of a
corresponding ITSM record 346 between active, breached,
achieved, and/or failed SLT status.

[0087] The calculation cycle may include calculating an
updated target date of an ITSM record 346. An update target
date may be calculated in a dedicated database query as a
calculation in a single SQL operation over all the ITSM
records 346. The target date may change following various
actions 348 performed on the ITSM record 346. For
example, an action 348 that starts or unsuspends an [TSM
record 346 may lead to progression of the elapsed-duration
and depletion of the time remaining in the target duration. In
another example, an action 348 that suspends an [TSM
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record 346 may pause the elapsed-duration and/or the deple-
tion of the time remaining in the target duration, but may
progress the end target date by the amount of time during
which the ITSM record 346 is suspended. Additionally, the
target date may be modified following a change in the target
duration and or working schedule 352 of the target definition
assigned to the ITSM record 346. The updated target date
may be calculated based on action timestamps of actions 348
performed on the ITSM record 346, the elapsed-duration of
the ITSM record 346 so far, the target duration and an
assigned IT resource working schedule 352. For example,
the target date may be the date corresponding to the total
remaining target duration (target duration—elapsed-duration)
as elapsed over an assigned resource working schedule 352.

[0088] An example calculation of an updated target date
for a single ITSM record 346 may include calculating in a
memory resource (not shown) the working occurrences
throughout a life cycle of the ITSM record 346. In contrast
to the computationally intensive method of determining
updated target dates over each of the ITSM records 346
separately, the ITSM application 342 may exploit the fact
that a plurality of IT resource working schedules 352 are
shared among a plurality of distinct ITSM records 346 and
utilize the working-occurrences database table 350 in deter-
mining the updated target date for all the ITSM records 346
in a single SQL operation. For example, a dedicated query
may perform a join between the SLT database table 344 and
the working-occurrences database table 350 while locating
relevant actions timestamps in SLT database table 344. The
joined rows of working-occurrences database table 350 may
then be aggregated from that point until the elapsed-duration
reached the required duration. This method may supply the
updated target date for all the ITSM records 346 in the SLT
database table 344 in a single SQL operation.

[0089] The calculation cycle may include detecting ITSM
records 346 that reach a predefined threshold and/or set of
thresholds in another dedicated database query. Detecting
threshold reaching may be utilized to actively track SLT
progress. Further, detecting threshold reaching may be
incorporated into monitoring, modifying, and generating
communications regarding an ITSM record 346 lifecycle.
For example, an end user associated with an ITSM record
346 may request that he will receive a notification when fifty
percent of the target duration for the ITSM record 346 has
been consumed. An end user associated with an ITSM
record 346 may also request to edit attributes of the I[TSM
record 346 following reaching a specific threshold. In con-
trast to the computationally intensive single-record-based
method of managing threshold reaching, a single bulk opera-
tion may be utilized to detect threshold reaching of a
plurality of ITSM records 346 and manage any events
triggered there from.

[0090] Detecting ITSM records 346 that reach a pre-
defined threshold may include tracking a consumed percent-
age of various ITSM records 346 over their corresponding
target durations and utilizing timers to detect when a single
ITSM record 346 reaches a threshold. Detecting ITSM
records 346 in this manner may be triggered simply by time
going by rather than by actions performed over the ITSM
records 346. The ITSM application 342 may exploit the
above-described background process that updates the
elapsed-duration of all ITSM records 346 in a predetermined
temporal frequency to detect threshold reaching. That is,
given the updated elapsed-duration and the target duration of
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an [TSM record 346, the consumed percentage of the target
duration may be extracted in a dedicated column of the SLT
database table 344. In a dedicated column of the SLT
database table 344 a prior consumed percentage of the target
duration may be stored at the beginning of a cycle and then
a join may be performed between a predefined table of
thresholds (not shown) to find the rows of the SLT database
table 344 in which the previous percentage is smaller than a
given threshold value and the new percentage is larger than
this threshold. The results may be outputted to the end user
utilizing an event-triggered mechanism.

[0091] The calculation cycle may further include updating
target definitions of multiple ITSM records 346 that have
been modified in the intervening time between calculation
cycles. Occasionally, a contract (e.g., SLA) under which the
ITSM application 342 coordinates the supply of IT services
to end users may be modified. A resulting change to a target
definition may be captured and may cause a corresponding
modification to an SLT status and/or a target date of an
associated active ITSM record 346. The SLT database table
344 may be updated following modifications to the target
definitions. The modifications of the target definitions result-
ing from contract changes may be aggregated. For example,
a background process may be performed in a predetermined
temporal frequency which compares previous and current
target definitions and marks in the SLT database table 344
the definitions that have been updated since the last calcu-
lation cycle. Applying the changes over the ST database
table 344 may then be performed wising a dedicated data-
base query, which recalculated the SLT status and target date
for each of the ITSM records 346.

[0092] FIG. 4 illustrates a flow chart of an example of a
method 480 of SLT tracking. In some examples, the method
480 may be performed utilizing a system (e.g., system 100
as referenced in FIG. 1) and/or a computing device (e.g.,
computing device 220 as referenced in FIG. 2).

[0093] As illustrated at 482, the method 480 may include
compressing, in a single operation at a predetermined
elapsed time since a prior update, a portion of a plurality of
aggregated actions performed over each of a plurality of
ITSM records in a single SLT database table since the prior
update of the SLT database table. The compressed portion
may include a portion that is applicable to (e.g., performed
on) a particular ITSM record of a plurality of ITSM records.
Therefore, the compressed actions may be applicable to SLT
database table entries corresponding to the particular I[TSM
record for the purposes of updating.

[0094] As illustrated at 484, the method 480 may include
determining an elapsed-duration of the particular ITSM
record based on an amount of time elapsed since the prior
update, a portion of the amount of time elapsed during which
the particular ITSM record was active, and a previously
determined elapsed-duration of the particular ITSM record.
The portion of the amount of time elapsed during which the
particular ITSM record was active may be determined based
on a timestamp associated with each action of the portion of
the plurality of aggregated actions. The method 480 may
further include moditying an SLT state associated with the
particular ITSM record according to a most recent action of
the portion of the plurality of aggregated actions associated
therewith. For example if an ITSM record had many actions
performed over it during a predetermined elapsed time
period that would have modified the SLT state back and forth
between active and inactive, but a final action occurring
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before the update was an unsuspend action rendering the
ITSM record active then the SLT state may be modified to
active according to that most recent action.

[0095] As used herein, “logic” is a processing resource to
perform a particular action and/or operation, etc., described
herein, which includes hardware, e.g., various forms of
transistor logic, application specific integrated circuits
(ASICs), etc., as opposed to computer executable instruc-
tions, e.g., software or firmware, etc., stored in memory and
executable by a processor. Further, as used herein, “a” or “a
number of” something may refer to one or more such things.
For example, “a number of widgets” may refer to one or
more widgets.

[0096] The figures herein follow a numbering convention
in which the first digit or digits correspond to the drawing
figure number and the remaining digits identify an element
or component in the drawing. As will be appreciated,
elements shown in the various examples herein may be
added, exchanged, and/or eliminated so as to provide a
number of additional examples of the present disclosure. In
addition, as will be appreciated, the proportion and the
relative scale of the elements provided in the figures are
intended to illustrate certain examples of the present disclo-
sure, and should not be taken in a limiting sense.

[0097] The above specification, examples and data pro-
vide a description of the method and applications, and use of
the system and method of the present disclosure. Since many
examples may be made without departing from the spirit and
scope of the system and method of the present disclosure,
this specification merely sets forth some of the many pos-
sible example configurations and implementations.

What is claimed is:

1. A system for service level target (SLT) tracking com-
prising:

an aggregate engine to aggregate, at a predetermined

elapsed time, a plurality of actions performed on each
of a plurality of ITSM records since a prior update of
an SLT database;

an identify engine to identify a portion of the plurality of

aggregated actions that are applicable to an SLT data-
base table entry corresponding to an ITSM record of
the plurality of ITSM records; and

a compress engine to compress, in a single operation, the

portion of the plurality of aggregated actions.

2. The system of claim 1, wherein each of the aggregated
plurality of actions is a translation of an action performed on
a corresponding ITSM record.

3. The system of claim 2, wherein an action of the
plurality of actions is a create actions that creates a corre-
sponding ST database table entry.

4. The system of claim 2, wherein an action of the
plurality of actions is a start action that initiates a measure-
ment of an elapsed-duration of the SLT database table entry.

5. The system of claim 2, wherein an action of the
plurality of actions is a stop action that stops a measurement
of an elapsed-duration of the SLT database table entry and
instigates a designation of an SLT status for the SLT
database table entry.

6. The system of claim 2, wherein an action of the
plurality of actions is a suspend action that suspends a
measurement of an elapsed-duration of the SLT database
entry.

7. The system of claim 2, wherein an action of the
plurality of actions is an unsuspend action that resumes the
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measurement of the elapsed-duration of the SLT database
entry following a suspend action that suspends a measure-
ment of the elapsed duration.
8. The system of claim 2, wherein an action of the
plurality of actions is a restart action that reinitiates a
measurement of an elapsed-duration of the SLT database
table entry from a zero time measurement.
9. A non-transitory computer readable medium storing
instructions executable by a processing resource to:
compress, in a single operation at a predetermined elapsed
time, a portion of a plurality of aggregated actions
performed on each of a plurality of information tech-
nology service management (ITSM) records in a ser-
vice level target (SLT) database table since a prior
update of the SLT database table, wherein the portion
is applicable to an ITSM record of the plurality of
ITSM records; and

update, in a single operation at the predetermined elapsed
time, SLT information of each of the plurality of ITSM
records based on the compressed actions.

10. The non-transitory computer readable medium of
claim 9, wherein the SLT information includes a target-date,
wherein the target-date is a time by which a target of each
of the plurality of ITSM records should be completed.

11. The non-transitory computer readable medium of
claim 9, wherein the SLT information includes an elapsed-
duration, wherein the elapsed-duration is an amount of time
that has elapsed in servicing each of the plurality of ITSM
records according to a working-schedule.

Feb. 2, 2017

12. The non-transitory computer readable medium of
claim 9, wherein the SLT information includes one of an
active status, a breached status, an achieved status, and a
failed status.
13. A method for service level target (SLT) tracking
comprising:
compressing, in a single operation at a predetermined
elapsed time since a prior update, a portion of a
plurality of aggregated actions performed over each of
a plurality of information technology service manage-
ment (ITSM) records in a single SLT database table
since the prior update of the SLT database table,
wherein the portion is applicable to a particular ITSM
record of the plurality of ITSM records; and

determining an elapsed-duration of the particular ITSM
record based on an amount of time elapsed since the
prior update, a portion of the amount of time elapsed
during which the particular ITSM record was active,
and a previously determined elapsed duration of the
particular ITSM record.

14. The method of claim 13, wherein the portion of the
amount of time elapsed during which the particular I[TSM
record was active is determined based on a timestamp
associated with each action of the portion of the plurality of
aggregated actions.

15. The method of claim 14, further comprising modify-
ing an SLT state of the particular ITSM record according to
a most recent action of the portion of the plurality of
aggregated actions associated therewith.
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